A radio survey, using the Very Large Array at 20 and 90 cm λ has been carried out in the direction of 46 distant Abell clusters (0.1 ≲ z ≲ 0.3) dominated by a cD galaxy (clusters classified to be BautzMorgan I type). A radio source coincident with the cD galaxy was detected in 16 clusters. We find that the radio luminosity function of the cD galaxies at 20cm λ, and below the luminosity P 1.4GHz ≲ 10 24
, is similar to that of brightest ellipticals in less clustered environments. Above this luminosity, the cDs seem to have a higher probability of becoming radio sources. The effect of optical brightness on radio emission is shown to be the same for the two classes. No significantly large population of verysteep-spectrum sources with spectral index α >1.2 (flux density ∝ frequency -α ) was found to be associated with cD galaxies. A significant negative correlation is found between the radio luminosity of the cD galaxy and the cooling-time of the intra cluster medium near the galaxy. We also present evidence that the probability of radio emission from first-ranked galaxies is dependent upon their location relative to the geometrical centres of clusters and thus related to the morphological class and the evolutionary state of the clusters. We argue that both these effects are primarily caused by the dynamical evolution of these distant clusters of galaxies.
Introduction
Great clusters are the richest agglomerates of galaxies known where the space density of galaxies can surpass the average galaxian density by a large factor. Rich clusters can therefore serve as laboratories for the study of the complex interplay of galaxies with their environment. A striking example of the influence of the cluster environment on galaxies is the evidence of their morphological segregation, first mentioned by Hubble (1936) and Zwicky (1938) and later studied in greater detail by Oemler (1974) , Melnick & Sargent (1977) and Dressier (1980) . These studies clearly demonstrated that the central regions of rich clusters are mostly populated by Ε and SO galaxies whereas their outlying and other low galaxy density regions are mainly spiral rich. Even more striking is the position of cD galaxies in Morgan & Schmidt (1964) , while optically identifying the radio sources from early surveys, called attention to these extremely bright and massive galaxies of apparent elliptical morphology but with their associated amorphous and extensive stellar halos. The cD galaxies are almost always located near the densest and the innermost regions of rich clusters (Morgan & Lesh 1965; Leir & van Den Bergh 1977) although many relatively poor clusters are also known to contain these unique type of galaxies (Morgan et al. 1975; Albert et al. 1977) . Despite these interesting observations, the physical mechanism causing their morphological segregation is not clearly known. The suggested mechanisms fall broadly under two categories. The first is the so called 'heredity' hypothesis according to which the morphologies of galaxies are decided at the time of their formation and remain unaltered subsequently. Thus ellipticals can and will form only in regions destined to become clusters. The second class of theories can be called the 'environment' theories which assume that all morphological types form in equal proportion everywhere and due to the influences of the local environment one galaxy type can evolve into another, eg. spiral galaxies may transform into SO galaxies if they lose their interstellar medium through ram-pressure ablations in intracluster gas (Gunn & Gott 1972) . A basic difficulty with the heredity model is the implication that the galaxies must have known what their present surroundings would be like at the time of their formation. This introduces obvious problems in the hierarchical clustering model of structure formation but could arise naturally in the adiabatic theory, where galaxy formation is regulated by the evolution of largescale structures.
From the radio astronomical point of view, the observed morphological segregation of galaxies in clusters has significant relevance. The powerful cosmic radio sources (radio luminosity at 1.4 GHz, P 1.4 ≳ 10 22 WHz -1 ) are mostly found associated with galaxies of E, SO or cD types. The previous radio studies have indicated that amongst the clusters of all morphological types, the ones containing superbright elliptical galaxies near their cores (i.e. BM types I, II; Bautz & Morgan 1970) are significantly more likely to contain radio sources associated with the brightest cluster members (eg. McHardy 1979). The exact physical mechanism causing this phenomenon is not clear but is possibly related to evolution of clusters. The supergiant cD galaxies appear to be the special products of dense environments as they are found at the densest regions of already dense cluster environments. The special structural, positional and kinematical properties of cD galaxies suggest that they may have originated and be evolving due to dynamical processes in clusters. The radio emission phenomenon from central galaxies might then also be affected by the evolution of their host clusters. Studies of their space distribution have shown that radio galaxies and quasars have undergone strong cosmological evolution. It is believed that powerful radio sources were more numerous in the past (Schmidt 1968; Ryle 1968) and were also pronouncedly smaller in their linear dimensions (eg. Kapahi 1989) . It is believed that these effects are caused by a possibly denser medium surrounding these high redshift objects (eg. GopalKrishna & Wiita 1991) . Yee & Green (1987) have found that many radio-loud quasars at redshifts z ≈ 0.6 are associated with clusters of galaxies comparable in richness to Abell clusters. However, such quasars do not occur in similar nearby clusters, thereby implying a drastic fading of quasar population since z ≈ 0.6. It is expected that 'relics' of this past phase of activity are surviving in the form of radio sources associated with Ε and cD galaxies in clusters. An important goal of observational cosmology is to
